Effect of glutathione depletion on metallothionein synthesis induced by paraquat in mice.
The effect of Glutathione (GSH) depletion on the induction of metallothionein (MT) synthesis by paraquat (PQ) was examined in ICR mice. An increase in hepatic MT level in mice was observed after a single PQ administration. Pretreatment of mice with L-buthionine-SR-sulfoximine (BSO), an inhibitor of GSH synthesis, enhanced the induction of hepatic and renal MT synthesis by PQ depending on the decreased tissue GSH level. A similar result was obtained by pretreatment with diethylmaleate, a GSH depleting agent. The ratio of hepatic MT-I to MT-II induced by PQ was not changed by BSO pretreatment. An increase in the hepatic MT level in GSH depleted mice was observed from 3 hr to 24 hr after PQ administration. An increase in the hepatic MT-I mRNA level after treatment with PQ was observed prior to hepatic MT induction in BSO pretreated mice. Pretreatment with actinomycin D, an inhibitor of mRNA synthesis, inhibits the PQ-induced increase in hepatic MT and MT-I mRNA levels in BSO pretreated mice. Pretreatment with BSO did not affect the induction of MT synthesis by zinc, cadmium or dexamethasone. Pretreatment with dexamethasone, an anti-inflammatory agent, enhanced the hepatic MT induction by PQ treatment in GSH depleted mice, while dexamethasone reduced the MT induction by turpentine oil, which is known to induce inflammation and hepatic MT synthesis. These findings suggest that GSH depletion enhances the induction of MT synthesis by PQ because of an increase in the transcription rate, and this enhancement of MT synthesis is not due to an inflammatory response caused by PQ.